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710 CHAPTER 41 



Tab l $ inflates ol Entry of Drugs In CSF and the Degrees cf Ionization of Druga at pH 7.ff 



tfbfnolno, 
toptasma 
protein 



unionized 
«pH74 



pemwbillly constant 



B-SulfosaUcyflCBCtd 

SAltcyllpacW 
McciOTytoflilrie 

Barbital 

Thiopental 

Pentotrarblwl 

Aniline 

AntJpyiltiC 

/V-AccwW-wn It; oaptlpyilnc 



Druos nobly ionfaed ol pff M 

22 (strong) 0 

<:10 (strong) 0 

42 2.9 0*001 

40 30 0.00/1 

20 11.2 0.0 W 

76 0.4 0.09 

Drug* mainly tm*onis&i cu ptf 7.4 

<2 7.6 W.T 

f6 74 Ota 

40 B.1 08.4 

20 6.0 89.6 

IB 4.6 00.0 

6 >10.0* >00J 

8 U >09,9 

<3 0.B >09»» 



40,0001 
0.QQ0B * 0,00008 

0,ooi ±o,aooi 

0,008 £ 0.0004 
0.021 * 0.0016 
. 0.078 ± 0.0061 

0.026 ± 04028 
0,00 $0461 
047 * 0.014 
fc25*QQ30 
0.40 * 0.042 

04)09 *Q.GC02 
Q,12SQ.0l3 

0,012 ft 0.0010 



almost comply irodl«odated at pH 7.4. 



for all practical purposed, only the un-ton&ad form is said to 
pas* through thenrcmbrarie, This has become known as the 
principle qfrmmic diffb&m. 

This iprindpla I? the reason that only the concentrations of 
the un-ionized form of the barbiturates are plotted in fig 9. 

for the purpose of further UUistming the principle, Table 1 
Is provided.' In the table, the permeability constants for 
penetration Into the cerebral ajlnal fluid of rats are higher for 
un-tonized drugs than for ionised ones. The apparent excep- 
tions— -tarbltd, sutfaguarUcUne and acetylammoantipynne — 



may be explaJnedby the dipolarjiy ofthe un-lonlaed molecules. 
With barbfcal. the two UpppWUc ethyl »|roupasi« too small tp 
compensate for the considerable dlpolarHy of the unionized 
bariSurlc acid rtnffl also It may be aeon that barMM Jf appre- 
ciably ionized, which contribute* to the relatively small perme- 
ability constant Sulfa^uanidine and acetylarrdnoanttpyrtae 
are both very polar molecules. Meoamytamlne also might be 
considered an escaptlon, since it shovTB a modest perrneabll- 
ity even though strongly lonteed; there la no dipolartty In 
mecairniamine swept in the amino group, 



Absorption of Drugs 



Absorption Is the process of movement of a drug from the 
alta of application into the extracellular compartment of the 
body. Inasmuch as there is a great sirnilarlty among Uie 
various membranes that a drug may paaa through in order to 
gain access to the estraeeMer fluid, it might be expectedUjat 
the particular site of application (or route) would mate utile 
difference to the successful absorption of the drug. In actum 
feet, tt makes a great deal of difference; many factors, other 
than the structure and campofittion of me mentorane, deter- 
mine the ease with which & drug Is absorbed. These fectora 
are discussed in the following acctiono, along ^ an atcotuu 
of the ways mat drug formulations may be manipulated to 
alter the ab ttUy of a drug to be absorbed readily. 

Route* of Administration 

Drugs may bq administered by many different routes. The 
various routes include oral, rectal, suWbguaiorbucee^ paren- 
teral, Inhalation and topical The choice of a route depends 
upon both convenience and necessity. 

Oral Scute— This is obviously the most convenient route 
for access to the systemic drcufittan, providing that various 
factors do not militate against this route. Oral oAiuiiietra- 
tton does not always give rise to sufficiently high plasma 
concentrations tobe effective; some drugs are absorbed unpre- 
dictably or erratically; parents occasionally have an absorp- 
tion malfunction. Drugs may not be given by mouth to pa- 
tients with gastrointestinal Intolerance, or who are in 
preparation for anesthesia or who have had gastrointestinal 
surgery. Oral administration also is precluded in coma. 

Bcctai Route— Drugs that ordinarily are administered by 
. 9 the oral route usuailj ?m beadrrdnfa *r*d by mjection or 



Into the rectum or lower Intestine, With regard to the latter, 
rectoAwpposUmiesa formerly were used 

quite frequently, but their popularity has abated somewhat* 
owing to improvements, m parenteral preparations. 
Nevertheless, they continue to be valid and, sometimes, yeiy 
important ways of adrniniatertng a drug*, especially In pedia^ 
rics and geriatrics. In Fig 10* the avaflabilijy of a drug by 
retention enama may be compared with that fry the Imrav* 
nous and oral route an d rectal suppository a4nunistration. It 
is apparent that the retention enema m ay be a vary satisfac- 
tory means of wmimistratlonbut that rectal suppositories may 
be inadequate where rapid absorption and high plasma levels 
are required, The illustration Is not intended to lead the 
reader to the conclusion that a retention enema always will 
give more prompt and higher blood levels than the oral route, 
for converse findings for the same drug have been reported, 0 
but, rather, to show that the retention enema may offer a 
useful substitute for the oral route. 

Sublingual 07 Buceal JBoufcc-r-Even though an adequate 
plasma concentration eventually may.be achievable by the 
oral route, tt may rise much too slowly for use In some ei&uv 
lions where a rapid response is desired. In such situations 
parenteral therapy usually is indicated* However, the par 
tients wtfch angina, pectoris may get quite prompt relief from an 
acute attack by the tnMwgvjal or buccal administration or 
nitroglycerin, so that parenteral administration may be 
avoided. When only small amounts of drugs are required to 
gain access to the blood, the buccal route may be very satisfac- 
tory, providing the pbysicocheinical prerequisites for absorp- 
tion by this route are present in the drug and dosage form- 
Otuyaftew drugs may be given successfully fry this route. 

Parenteral Routes — These routes, by definition, Include 
* a*y routeifhet'thdn the oral^a^lirtelsnn'sl (enfcrory tact, 
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p&na (Edlund, 1981), w have Invesnsated »vcral 
WnbtratJou fonw of the drug. TfwiwlBfomb- 
CftM ersotamine ore reporwd W ttey «b| sertow 
Mn on ch« equipotewy subli^ and tatre- 
Quscujar forms of ersotemin*. 
Four volun^een (medical pefsomwl. won- 



mieraineurs) ten ft wWfogual ^blet of 2 ma 6fg> 
t^mirte tannice <Ungnrt»K® . Wlmhrop) under <h« 
tongue untfl dissolved. Blood wwi drawn after 5, 10, 
20, V), 60, 90 and W win, Tta ssmpto were Irtime; 
dl&tely oentrituged and brept deep fwsen until 
analysed ty the n.p.|.c method, fiiwtamtnn spove 
the detection level m fw> d to W « 
xanipled, Then procedure vra» repsareo in ifte 
9ame votun»OTS with another 
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ot^tna IovoIr of «rgotqmhie determined «dth ti^-W. 
after 04 ergotanitae tartratefiu Kg body 
fatwnwacut&dy. The mew and wge of srjp^nc 
level* in ngAnl pt^a wre aftj » BJ-a: Wo 
(0-48-1 .41), after «0 min: 0.ED (0 SI-UUl) ond olter 
hQintn;0,S7 (0/43-0.71), Even corrected wadwof ' ( 
0^5 mg the plsSwra levels of ergotamlne oca cwany 
above the detection level of 04 ng/mi. , 
These results were not obtetned In n regjusr qo^ 
ow fltudy. However, *e discrepancy m plw^a 




E 




« as/2472882 15:39 ^47622445 



Luyu\c3uTi iiL' i oc rni\M«J\ 

i 

4 



PAGE 83 




148 LETTERS TO THE EDITORS 
.lev* ^ttSiS^ 

in their vawowflricwyj loUfflc b.p.1.* 
metabolites not ^ttffKw* 

ulqthysmfiBTdpHy l« a duration 

Reference* 



und«¥Q a «*wW cttnfcal tn»l In mfcralne. 

Real**) 1^37. Ml 



TWVREfUi 
J.N turf*- 1 - 
TPR.T-HANSEN 




t*S«*«S - 

rind w«re undergo^ , 

^irmcl ^id the c , 

ft up verapw ; 

; Suyw patois do- , 

J.ttnpamil dc«nuice • 

p^cp^iy to consWci , 

) d#tf (P ichteve an 
I towwycr* and • * 

flat the* hwinM^w 
m to Uycr dto 
(Woodcock tfa/.» I! 



f. 



,WJ>h EADI6. MJ. * 



phcral merit* lo migraltw ^^^^SJtSS?^. 
Cpecn «\d tin* tffwt euro, f^rrm** 



VERAPAMIL BIOAVAILABILITY AND DOSAGE IN LIVER DISEASE 

ntni M*«Arvw*kWl5« THIS it«lCm< 



JSJ^iSevto nlgntflcancc of verapamil doa* ; » 



; . verapamil tn lata. 
' ftOOnMlM 
L • *tQ>Kverdjtf»oib 

;, Obftiuctivc auta 
jhSpCM^ 8.0 




j SLOW GELS' 

release fee* 
r«mWitcredtO(> 

gWwced by tl 
'fcottwwiy proof 
«yi obwuctiort 
Jnic, smoWnj 

^pcffifcnt phar? 



BEST AVAILABLE COPY 



